CD44+/CD24+ cervical cancer cells resist radiotherapy and exhibit properties of cancer stem cells.
The aim of the study is to investigate the radiosensitivity of CD44+/CD24+ cervical cancer cells and to explore its mechanism of radiotherapy resistance. Moreover, we further to test whether the CD44+/CD24+ cervical cancer cells had the characteristics of stem cells. The human squamous cell carcinoma SiHa cells were cultured in vitro, and CD44+/CD24+ SiHa cells were sorted by FACS analysis. CD44+/CD24+ SiHa cells and the parental SiHa cells were given several fractionated irradiation at a cumulative dose of 8 Gy, 16 Gy, 30 Gy, respectively. Survival curves were obtained and fitted using clonogenic assays, and the radiosensitivity of tumor cells was compared according to the radiobiological parameters, including Do, Dq, N and SF 2. Morphological changes of cell apoptosis were determined using Hoechst 33258 fluorescence staining. The ultrastructural changes in cells with apoptosis were observed by transmission electron microscopy. Cell apoptosis rate was determined by FCAS analysis. DNA "ladder" in apoptotic cells was detected by gel electrophoresis. The mRNA levels of cell apoptosis-related genes were detected by RT-PCR assay. Balling capacities of CD44+/CD24+ SiHa cells and parental SiHa cells were detected by suspension culture without FBS. The in vivo tumorigenicity was detected by inoculating CD44+/CD24+ SiHa and parental SiHa cells into nude mice. The FACS analysis results demonstrated that there was a concomitant increase in the percentage of CD44+/CD24+ cells as the increasing irradiation doses. Colony formation assay results showed that the colony formation rate of CD44+/CD24+ SiHa cells was significantly higher than that of parental SiHa cells (p < 0.05). Moreover, the data from Hoechst 33258 staining, DNA fragment gel electrophoresis, transmission electron microscopy and FACS analysis showed that CD44+/CD24+ SiHa cells had no cell apoptosis after irradiation treatment. RT-PCR results showed that the mRNA levels of bcl-2, surviving and OCT4 were significantly higher in CD44+/CD24+ SiHa cells than that of parental SiHa cells (p < 0.01). CD44+/CD24+ SiHa cells could form more compact cell spheres with a larger volume than that of parental SiHa cells (p < 0.05). CD44+/CD24+ cervical cancer cells had more potent tumorigenicity than that of parental cervical cancer cells. CD44+/CD24+ cervical cancer resist cell apoptosis induced by irradiation therapy and possessed the characteristics of stem cells.